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ABSTRACTED-PUB-NO: FR 2704099A 
BASIC-ABSTRACT: 

An electrolyte for an electric accumulator battery with a lithium based 
negative electrode comprises a soln. of at least one Li salt in an organic 
solvent and also contains at least one fluorinated surfactant (I). 

The (I) is pref an organic cpd. with a hydrophobic fluorinated hydrocarbon 
chain with 6-12C atoms and at least 9 F atoms and a polar hydrophilic gp. which 
may be positively or negatively charged or neutral. Pref (I) is chosen fi^om 
cpds. RAM (la) R B X- (lb) R V (Ic) in which R = an organic cpd. with a 
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hydrophobic fluorinated hydrocarbon chain with 6-12C atoms and at least 9 F 
atoms, opt. having one or more gps. -SO NH- in the chain and one or more 
substituents chosen from CI, Br and I; A = an anion chosen from SO , M PO and M 
SO ; M = an ion chosen from Li, Na, K and ammonium ion of formula (A) in which 
R , R , R and R (same or different) = alkyl or aryl gps. B = a quat. 
pyridinium, phosphonium or ammonium gp, X = an anion chosen from I , alkyl 
sulphonate, arylsulphonate and carboxylate; and V = a non-charged polar gp. of 
formula 0(0C H ) H in which x = a whole number l-12.Partic. pref surfactants 
are Li C F SO and (C H ) N C F SO (claimed). 

USE - In batteries where a large number of charge/discharge cycles are 
involved, e.g. for electric vehicles and communications satellites. 

ADVANTAGE - The presence of the (I) in the electrolyte improves the reactivity 
of Li with the electrolyte and improves the faradic yield in the process of 
deposition and redissoiution which occurs during the charge and discharge 
cycles of the battery. 

CHOSEN-DRAWING: Dwg.1/1 

DERWENT-CLASS: A85 E19 L03 W06 X16 X21 

CPI-CODES: A12-E06; E05-G03A; E05-G09C; E05-G09D; E07-D04A; E10-A08; 
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Electrolyte for electric fencer. The present invention has as an 
aim an electrolyte for electric fencer, with negative electrode 
including/understanding of lithium, and an accumulator using 
such an electrolyte. For a few years, one has developed electric 
fencers with lithium, because of their very strong potential mass 
energy. These accumulators include/understand a positive 
electrode, a conducting liquid electrolyte by ions lithium, and a 
negative electrode including/understanding of lithium. Generally, 
the operation of these accumulators implements of the 
processes of oxidation and reduction of lithium, for example of 
intercalation and of - desintercalation of lithium. One of the 
major problems to solve within the framework of the 
development of such accumulators is that of the reversibility of 
lt§lectrode to lithium, because it is noted that, at the time of the 
cycles of load and discharge, i.e. of oxidation and reduction of 
lithium, the faradic output of the process of deposit and 
redissolution of lithium is always lower than the unit. These 
weak outputs result to a large extent from the reactivity from 
lithium with the electrolytes with organic base used. The results 
published in the literature show that generally these outputs are 
a decreasing function of the number of cycles charge/d6charge 
carried out. This constitutes obviously a serious limit with the 
use of the accumulators to lithium for applications requiring a 
number of cycles raised, as it is the case for the electric vehicles 
and the telecommunications satellites. As, as many work 
showed as the reversibility of the lithium electrode varied in very 
broad proportions according to the composition of the electrolyte 
used, one tested a very great number of electrolytes made up of 
various combinations of one or more organic solvents 
associated one or more lithium salts. The solvents most 
employed are the ethylene carbonate, the propylene carbonate, 
the t6trahydrofurane, the 2-methyl-t6trahydrofurane, the 
dim6thoxy6thane, the dim6thoxym6thane, N, N-dimethyl 
formamide, the sulfolane, the ac^tonitrile and of the mixtures of 
those. The most used lithium salts are in particular LiC1 04, 
LiPF6, LiBF4, LiAsF6, and LiCF3S03. However, as the results 
obtained with these various combinations of electrolytes n1 did 
not make it possible to reach the anticipated result, one planned 
to use other electrolytes or to add to the liquid electrolyte an 
additive allowing to improve the cyclability of the electrode to 
lithium. Thus, one proposed the use as additive of benzene, but 
this one must be employed in relatively high quantity (5 * in 
volume), (see Mr, Morita, S. Aoki and Y Matsuda, 
Electrochimica Acta, flight 37, p 1 19, 1992). Document WO 
92/02966 described the use of electrolytes consisted conducting 
lithium salts having a conductivity more raised than that of the 
known electrolytes. These lithium salts are m6thylures of 
formula in which Y, Y' and Y "are S02 or CO, and R, R' and R" 
are alkyi fluorinated groups from 1 to 4 carbon atoms. An 
electric fencer using such a lithium salt in solution in 
tetrahydrofurane can reach more than 20 cycles of 
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charge/d6charge. The document of Dominey et al., Proceedings 
of the Symposium one Materials and Process for Li Batteries, 
vol. 89-4, 1989, p. 213, described Itemploi of additives such as 
the 2-m§thylfurane and the 6-d6caline, to improve the cyclability 
of an electrode to lithium, and teaches that the improvement 
obtained with the 2m6thylfurane results from its capacity to form 
a film on the electrode and to be a weak base. The use of the 2- 
m6thylfurane - is interesting since it makes it possible to 
increase the cyclability of the electrode with 20-37 cycles 
instead of 10 cycles into 1 R absence of additive. However, of 
research were continued to still improve the results obtained by 
Dominey et al.. 
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Electrolyte pour accumulateur 61ectrique. 

La pr^sente invention a pour objet un 
Electrolyte pour accumulateur electrique, a 
Electrode negative comprenant du lithium, et 
un accumulateur utilisant un tel Electrolyte, 
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The present invention precisely has as an aim an electrolyte for 
negative electrode electric fencer containing lithium, which 
comprises at least a lithium salt or at least an additive making it 
possible to obtain rates of cyclability of the negative electrode 
higher. According to the invention, lr6lectrolyte for negative 
electrode electric fencer containing lithium is consisted a 
solution d1au less one lithium salt in an organic solvent, and it is 
characterized in that the solution includes/understands 
moreover at least a fluorinated surface-active agent. The 
fluorinated surface-active agents likely to be used are organic 
compounds including/understanding a chain hydrocarbon, 
fluorinated, hydrophobic subject from 6 to 12 carbon atoms 
containing at least 9 fluorine atoms, and an absorbent group 
polar positively charged, negatively charged or neutral. The 
polar group negatively charged can be for example a 
sulphonate group, sulphate or phosphate. The polar group 
positively charged can be a quaternary ammonium group, a 
phosphonium group or a pyridinium group. The neutral polar 
group can be a poly§thoxyI§ group. Organic compounds usable 
as fluorinated surface-active agent in the electrolyte of the 
invention can answer the one of the following formulas FRG-m+, 
Rfb+x- and RFV in which - RF is a fluorinated group 
hydrocarbon comprising from 6 to 12 atoms of carbon and at 
least 9 atoms of fluorine, the hydrocarbon group being able to 
comprise in its chain one or more groups of formula - S02nh- 
and one or more substltuents chosen among CI, Br and I, - A is 
an anion chosen among 803 -, M+p04- and M+S04 -, - M+ is 
the ion H+, an ion of Li, Na or K, or an ion ammonium of formula 
in which R1 , R2, R3, and R4 which can be identical or different, 
are alkyi groups or aryl groups, - B+ is a pyridinium group, 
phosphonium or quaternary ammonium, - X is an anion chosen 
among I -, an alkylsulfonate, a arylsulfonate and carboxylate, 
and - V is a polar group noncharged answering the formula O 
(OC2H4)x H in which X is a whole number going from 1 to 12. In 
the above mentioned formulas, the alkyI groups likely to be used 
for R1 , R2, R3 and R4 are generally alkyI linear or ramified 
groups having from 1 to 6 carbon atoms, for example the methyl 
groups and ethyl. The aryl groups usable for R1, R2, R3 and R4 
generally have from 6 to 10 carbon atoms. As an example of 
such groups, one can quote the groups phenyl and naphtyl. In 
the compounds answering the above mentioned formulas, RF 
can be in particular a fluorinated chain answering the following 
formula F(CF2)m -(CH2)n - Z - (CH2)p in which m is a whole 
number going from 4 to 12, N is equal to O or is a whole number 
going from 1 to 4, p is equal to O or is a whole number going of 
L with 4 and Z is a simple connection or the group - S02NH. B y 
way of examples of such fluorinated chains one can quote U5 
F1 7 C6FI3-C2H4-r C8FI7-C2H4- C6f1 3- or C6f 1 3-c2h4- 
■,.S0 2NH^ C3H6 -. By way of examples of surface-active agents 
usable in the invention, one can quote the compounds 
answering following formulas ^C6F13 - C2h'4-s^3T i ;C6F13 - 
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La pr^sente invention a pr^cis^ment pour objet 
un Electrolyte pour accumulateur Electrique k 
Electrode negative k base de lithium, qui 
comporte au moins un sel de lithium ou au 
moins un additif permettant d*obtenir des taux 
de cyclabilitE de 1* Electrode negative plus 
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C6F13 - C2Hg - (C2H4)12 H According to a preferred mode of 
realization of the invention, the fluorinated surface-active agents 
used in the electrolyte answer the formula RF S03 M in which 
RF and M+ are such as above definite. According to an 
alternative of realization of the invention, the electrolyte for 
negative electrode electric fencer containing lithium is consisted 
a solution in an organic solvent of a fluorinated surface-active 
agent in the lithium salt shape. In this alternative, the surface- 
active fluorinated one thus plays the role of the lithium salt 
ensuring the ionic conduction of the electrolyte. The fluorinated 
surface-active agents likely to be used to this end can answer 
the formula RF A-Li+ in which - RF is a fluorinated group 
hydrocarbon comprising from 6 to 12 atoms of carbon and at 
least 9 atoms of fluorine, the hydrocarbon group being able to 
comprise in its chain one or more groups of formul a - S02nh- 
and one or more substituents chosen among C1 , Br ana i, and - 
A is an anion chosen among SOS -, M+p04- and M+s04- the 
fluorinated surface-active agents used in the invention are 
products commercial or can be prepared by traditional 
processes starting from corresponding iodides RFI. In the 
surface-active agents of formula FRG-m+, M+ can be lithium. In 
this case, the surface-active agent could also be used as basic 
salt in the accumulator, ctest-with saying to take part in the 
exchange of metal between the electrolyte and the negative 
electrode. One can also use for M+ of other ions not taking part 
in this exchange, for example an ion quaternary ammonium 
such as the ion t6tra6thylammonium. In the electrolyte of the 
invention, the organic solvent used can be consisted a single 
organic solvent or a mixture of organic solvents chosen among 
those which are generally used in electric fencers of this type. 
As an example of such solvents, one can quote ethylene 
carbonate, propylene carbonate, the t6trahydrofurane, the 2- 
m§thylt6trahydrofurane, the dim§thoxy6thane, the 
dim6thoxym6thane, N, Ndim6thylformamide, the sulfolane, the 
ac6tonitrile and their mixtures. Preferably, one uses propylene 
carbonate, or a mixture of propylene carbonate with ethylene 
carbonate and/or dim6thoxy6thane. In the same way, the lithium 
salt used in this electrolyte is selected among the salts used 
usually in the electric fencers of this type. As an example, the 
lithium salt can be selected among lithium salts of formula 
LiC104, LiPF6, LiBF4, LiAsF6 or LiCF3S03, and their mixtures. 
The lithium salt concentration is selected according to solvent or 
of the mixture of organic solvents employed. In general, it is 
advantageous to use solutions containing at least a mol/l ions 
lithium, for example from 0,5 to 1 ,5 lithium salt mol/l, if possible 
with a concentration close to saturation. In the same way, the 
concentration in agent tensioactif(s) fluor6(s) is a function of 
organic solvents used as well as nature lithium salts 
implemented. Generally, it is necessary to have a concentration 
in surface-active agent of at least 10-3 mol/l, preferably of 10-3 
with Imol/I, to obsen/e an effect on operation of the negative 



Help 



Global Services 

Calling Cards 
World Travel 
Language Schools 
Cellular Phones 
Learn Spanish 
Mexico Travel 

Babel Fish Translation To 
Translate e-mails! 

Add translation to you 
or business site. 

Seamless translation t 

for MSOffice - Word, Po 
Excel, Internet Explorer 
Outlook! 




http ://babel fi sh . al tavi sta. com/babel fi sh/tr 



9/24/03 



AltaVista's Babel Fish Translation Service 



Page 2 of 2 



electrode containing lithium. 



- Searchi'lti© weblwa^ this text 



Translate again - Enter up to iso words 



C6F13 -C2Hg - { C2H4)12 H 

Selon un mode pr^f^r^ de realisation de 

1' invention, le ou les agents tensioactifs 

f lucres utilises dans 1 * Electrolyte r^pondent 

k la formule 

RF 803 M dans laquelle RF et M+ sont tels que 
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If the electrolyte does not comprise lithium salt but only one 
surface-active fluorinated being used as basic salt, one can 
employ concentrations in fluorinated surface-active agent 
higher, going for example from 0,5 to 1,5mol/l. The invention still 
has as an aim an electric fencer with lithium using the 
electrolyte describes above. This accumulator 
includes/understands a negative electrode containing lithium, a 
positive electrode and a liquid electrolyte made up either by a 
lithium salt solution in an organic solvent 
including/understanding moreover at least a fluorinated surface- 
active agent such as those described above, or by a solution in 
an organic solvent of at least a fluorinated surface-active agent 
in the lithium salt shape. In this electric fencer, the negative 
electrode containing lithium can be consisted pure lithium, a 
lithium alloy or a compound of insertion of lithium with potential 
bottom compared to lithium, for example a compound of 
carbonelithium insertion. In this electric fencer, the positive 
electrode can be made out of various materials such as oxides, 
sulphides or oxysulphides. As an example of oxides usable, one 
can quote oxide V205 vanadium, oxide Nit2 nickel, oxide CoQ2 
cobalt, mixed nickel and cobalt oxides, manganese oxides, 
oxide Mo03 molybdenum, chromium oxides, and them 
vanadium M bronzes, \/205 with M representing iron, sodium, 
potassium, lithium, the money, aluminium, chromium, the 
barium, nickel or cobalt. As an example of sulphides usable, 
one can quote sulphide TiS2 titanium, sulphide MoS2 
molybdenum and mixed molybdenum and nickel sulphides. By 
way of examples of oxysulphides usable, one can quote 
titanium and molybdenum oxysulphides. In an accumulator of 
this type, one generally lays out a separator between the 
electrodes, and this one can be consisted a microporous 
polyethylene or polypropylene film carried out for example. This 
accumulator can be produced in the shape of a cylindrical 
accumulator comprising a rolling up in spiral of the two 
electrodes possibly separated by the separator. It can also be 
carried out in the shape of accumulator of a prismatic type with 
plane electrodes in opposite and possibly a separator laid out 
between these electrodes. Other characteristics and 
advantages of the invention will appear better with the reading 
of the description which follows given of course on a purely 
illustrative and nonrestrictive basis, in reference to the annexed 
drawing. The annexed single figure is a diagrammatic 
representation of an electric fencer in conformity with the 
invention. On this figure, one sees that the accumulator 
includes/understands a case 1 out of polypropylene, in which 
are laid out successively a negative electrode 5 made for 
example out of lithium, a separator 7 consisted a microporous, 
impregnated polypropylene membrane electrolyte of the 
invention and a positive electrode 9 which can be out of 
vanadium oxide. One gives in table 1 hereafter examples of 
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Dans le cas ou 1 * electrolyte ne comporte pas 
de sel de lithium mais seulement un 
tensioactif fluor6 servant de sel de fond, on 
peut employer des concentrations en agent 
tensioactif fluor6 sup^rieures, allant par 
exemple de 0,5 ^ l,5mol/l. 
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Table 1 Organic electrolyte N Solvent fluorinated Surface-active 
metal Salt 1 carbonate of LiCI04 (1 mol/l) Li+C8FI7S03 
propylene (1 .10-2 mol/l) 2 carbonate of UCI04 (1 mol/l) (C2h5) 
4n+c8f17so3- propylene (2,5.10-2mol/l) 3 carbonate of LiCI04 
(1 mol/l) (C2h5)4n+c8f17so3- propylene, (2,5.1 0-2mol/l) 
carbonate of ethylene and dim6thoxy6thane (25/25/50) 4 
carbonate of Li+C8F17S03- propylene, weakened) ethylene 
carbonate and dim6thoxy6thane 25125150 5 carbonate of 
LiCF3S03 (1 mol/l) Li+C8F17S03 propylene, (I weakened) 
carbonate of ethylene and dimethoxyethane (25/25/50) 6 
carbonate of LiCI04(1 mol/l) (C2H5)4N+17S03 propylene 
(5.10-2 mol/l) One tests the properties of these electrolytes in a 
cell comprising three electrodes of which a nickel electrode, a 
lithium counter-electrode and an electrode of reference to 
lithium which are all three immersed in the electrolyte to test, the 
electrode spacing of Ni and the counter-electrode being about 1 
cm. First of all, one deposits lithium on the nickel electrode, with 
a constant density of current of 1 ,25mA/cm2 correspondent to a 
Qd load of 6C/cm2. After this operation of preliminary deposit 
electrochemical of lithium, one carries out a cycling of the 
electrode to a depth of discharge DOD limited to 25%, a 
constant density of current in reduction (Jr) of 1 ,25m/V/cm2 and 
with a constant density in oxidation (OJ of 5mA/cm2), which 
corresponds to a Qs load of 1 ,5C/cm2 brought into play at each 
cycle. One continues the cycling of the electrode until the 
moment when anodic overpressure reached 1 ,5V, potential from 
which the electrode is not which can be recycled any more. One 
determines then the effectiveness of the electrode starting from 
the following formula Q - Q E=l- D S N. 05 with N representing 
the number of cycles carried out until the moment when the 
potential reached 1 ,5V the results obtained, by carrying out this 
test several times on fresh electrolyte are given in the table 2 
which follows. 



^T;ranslate\V"il^ 



Help 



Global Services 

Calling Cards 
World Travel 
Language Schools 
Cellular Phones 
Learn Spanish 
Mexico Travel 

Babel Fish Translation To 
Translate e-mails! 

Add translation to vou 
or business site. 

Seamless translation t 

for MSOffice - Word, Po 
Excel, Internet Explorer 
Outlook! 




v: j;v;:{Se;arch tli^web-.wah thfe.t^xt ^ 



Translate again - Enter up to iso words 



Tableau 1 



Electrolyte n Solvant organique Sel m6tallique 
Tensioactif f luor^ 



Use the World Keyboard to enter accented or Cyrillic characters. 



Add Babel Fish Translation to your site. 

Tip: Compare the translation with the original by clicking the 'View 



http:/^abelflsh.al tavista.com/babelfish/tr 



9/24/03 



AltaVista's Babel Fish Translation Service 



Page 1 of 2 



Get translations quicker. Get the AltaVista Toolbar 



aitavistta^' 

Home > Tools > Babel Fish Translation > Translation Results 

Babel Fish Translation m 

in English: 

Table 2 Test No Electrolyte Numbers cycles (N) Efficacit6 E (in 
%) 1 N 1 38 92,11 2 N 42 92,86 3N 1 28 89.29 4 N 1 34 91,18 
Average of N 1 35,5 91 ,36 tests 1 to 4 5 N 1 without 
LiC8F17S03- 22 86,29 6 14 78.57 7 20 85 8 17 82,35 Average 
of N 1 without LiC8F17S03- 18.25 83,05 tests5S8 9 N "2 20 
85^90% On a purely comparative basis, one also gave in the 
table the 2 results obtained when one tests under the same 
conditions an electrolyte in conformity with 1 former art. identical 
to electrolyte N 1 , except that it does not include/understand the 
surface-active fluorinated one. Within sight of table 2, one 
notices that the number of average cycles obtained with the 
electrolytes of the invention is much higher than that which is 
obtained with the electrolyte of former art. The average 
effectiveness is also higher than that which one obtains in the 
absence of surface-active fluorinated. Other tests carried out on 
an accumulator with lithium using electrolyte N 6 of table 1 
showed that the initial faradic output is 75 % and that it is 
stabilized to 35% after 50 cycles, whereas in the case of the 
same electrolyte without surface-active fluorinated, the initial 
output which is close to 80%, is not any more but 10 to 15% 
after 50 cycles. Thus, if these various results are examined, it is 
noted that the improvement obtained is at least equal to that 
gotten by the benzene which is regarded as one of best among 
the additives known to date, and it is necessary to note that this 
result is obtained with concentrations (5.10-2 molar) much 
weaker than for benzene, (5% in volume). Moreover contrary to 
benzene the surface-active fluorinated ones used are stripped 
of toxicity and harmfulness. and are regarded as neutrals for the 
environment. In addition to this beneficial effect on the output in 
cycling, one also obsen^es a "regulating" effect on operation of 
the electrode. Indeed, it is noted that when the electrolyte 
comprises surface-active fluorinated. the performances are very 
reproducible of a lithium electrode with another and do not 
present brutal and random variation in the course of cycling. 
Conversely, in the absence of surface-active, one notes 
variations more sensitive of output of a lithium electrode to 
another and also in the course of cycling for a given electrode. 
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